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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition 
of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  OnJy  through  frequent  inspections  can  unsafe 
conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrolcgic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage 
potential .  -  -  ~ 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 

Stoughton  Lake  Dam  is  a  "Significant"  hazard  -  "Small"  size 
dam  owned  and  operated  by  Mr.  Robert  A.  Stoughton  for  commer¬ 
cialized  recreation. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports, 'revealed  that 
the  spillway  will  pass  the  spillway  design  flood  (SDF) 
without  overtopping  the  dam.  An  SDF  in  the  range  of  the 
100-year  flood  to  the  1/2  Probable  Maximum  Flood  (1/2  PMF ) 
is  required  for  Stoughton  Lake  Dam.  The  1/2  PMF  was  chosen 
because  the  dam  is  on  the  high  side  of  the  "Significant" 
hazard  and  "Small"  size  categories.  The  analysis  indicated 
that  the  spillway  will  pass  (53  percent  of  the  Probable 
Maximum  Flood  (PMF)  before  overtopping  will  occur.  There¬ 
fore,  the  spillway  is  assessed  as  being  "adequate." 

The  dam  was  found  to  be  in  fair  overall  condition  with  the 
exception  of  the  sp-' '  y  training  walls  and  the  spillway 
discharge  apron.  T  spection  revealed  certain  items  of 
remedial  work  necess<~.  _  for  the  dam  which  should  be  completed 
without  delay  by  the  owner.--  Items  1  and  2  below  should  be 
designed  by  a  qualified  professional  engineer  experienced  in 
the  design  of  earth  dams  and  appurtenant  structures. 

1)  Reconstruct  spillway  training  walls. 

2)  Repair  or  reconstruct  the  spillway  discharge 
apron.  It  would  be  advantageous  for  the  continued 
stability  of  the  ogee  section  to  have  the  engineer 
examine  for  undermining  of  the  ogee  section  after 
the  reservoir  has  been  drawn  down. 

3)  The  eroded  areas  around  the  outlet  head  wall 
should  be  repaired  and  the  area  reseeded. 

4)  Clear  the  trees  and  brush  from  the  cam  and  continue 
in  the  future  to  maintain  this  item. 

5)  Repair  the  spalled  concrete  on  the  outside  of  the 
intake  riser  at  the  water  level. 
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6 )  Reshaping  the  discharge  channel  for  the  outlet 
works  will  eliminate  the  backwater  on  this  structure. 
By  eliminating  the  backwater,  the  surges  may  be 
decreased  or  possibly  eliminated. 

7)  As  a  part  of  the  annual  inspection  the  saturated 
condition  of  the  embankment  near  the  outlet  head 
wall  should  be  examined  and  recorded. 

8)  Stop  logs  in  the  intake  riser  should  be  replaced 
in  the  future  as  their  condition  demands. 

In  addition,  the  following  operational  measures  are  recommended 
to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and  warning 
system. 

2)  During  periods  of  unusually  heavy  rain,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  the  owner 
should  activate  the  emergency  operation  and  warning 
system . 

It  is  further  recommended  that  formal  inspection,  maintenance, 
and  operation  procedures  and  records  be  developed  and  imple¬ 
mented. 


STOUGHTON  LAKE  DAM 


Submitted  by: 

MICHAEL  BAKER,  JR.,  INC. 

John  A.  Dziubek,  P.E. 

Engineering  Manager-Geotechnioal 


Date:  22  February  1980 


Approved  by: 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 

^  _ 

<  f  JAMES  W.  PECK 

[Colonel,  Corps  of  Engineers 
^District  Engineer 


Jfl  A 


STOUGHTON  LAKE  DAM 


Overall  View  of  Oam  from  Right  Abutment 


Overall  View  of  Dam  from  Left  Abutment 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
ST  jGHTON  LAKE  DAM  (BEAVER  DAM) 
NDI  jo.  PA  00468,  PennDER  No.  56-78 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army, 
through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspection  of  dams  throughout  the 
United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspection 
is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances  -  Stoughton 

Lake  Dam  is  an  earthfill  dam  with  a  maximum  height 
of  23  feet  and  a  crest  length  of  335  feet.  The 
dam  has  also  been  referred  to  as  Beaver  Dam 
because  it  is  situated  on  Beaverdam  Creek.  The 
reservoir  is  used  for  commercial  recreation  and 
real  estate  development.  The  upstream  slope  is 
2H: IV  (Horizontal  to  Vertical),  the  downstream 
slope  is  3H: IV,  and  the  crest  width  is  24  feet. 

The  embankment  consists  of  a  central  impervious 
clay  core  with  select  sand  and  clay  upstream  and 
random  fill  for  the  downstream  slope.  A  3  foot 
deep  cut-off  trench  was  extended  below  the  clay 
core  into  the  foundation. 

The  90  feet  crest  length  ogee  spillway  is  located 
at  the  right  abutment  of  the  dam.  The  crest 
elevation  of  the  spillway  is  Elevation  1814.3  feet 
and  the  top  of  dam  is  Elevation  1821.3  feet.  An 
eight  foot  long  low  flow  notch  (Elevation  1813.8  feet) 
is  located  at  the  center  of  the  spillway.  The 
approach  channel  is  the  earth-lined  reservoir 
bottom  gently  sloping  up  to  within  3  feet  of  the 
spillway  level.  The  ogee  spillway  discharges  onto 
a  grouted  rock  rubble  apron  approximately  25  feet 
long  (in  the  direction  of  flow). 

The  outlet  works  consist  of  an  intake,  a  riser,  a 
36  inch  corrugated  metal  pipe  outlet  conduit,  and 
an  outlet  head  wall .  The  riser  is  divided  into 
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—  two  chambers  by  stop  logs  which  can  be  removed  to 
drawdown  the  reservoir.  The  outlet  conduit  is 
encased  in  one  foot  of  concrete  and  has  5  anti- 
seep  collars  along  its  100  foot  length.  The 
outlet  pipe  was  designed  to  rest  on  "blue  and 
yellow  clay  shale;"  however,  it  is  not  known  if  it 
was  constructed  in  this  manner. 

b.  Location  -  Stoughton  Lake  Dam  is  located  in  Jenner 
Township,  Somerset  County,  Pennsylvania.  The  dam 
is  located  on  Beaverdam  Creek  approximately  0.5 
mile  northeast  of  Jenners  Crossroads,  Pennsylvania. 

U.S.  Route  219  is  located  immediately  upstream 
(northwest)  of  the  reservoir  and  U.S.  Route  30 
runs  parallel  to  the  reservoir  approximately  0.5 
mile  south  of  the  dam.  The  coordinates  of  the  dam 
are  N  40°  9.5'  and  W  79°  2.1' .  The  dam  and  reservoir 
are  shown  on  USGS  7.5  minute  topographic  quadrangle, 
Boswell,  Pennsylvania. 

c.  Si2e  Classification  -  The  maximum  height  of  the 
dam  is  23  feet.  The  reservoir  volume  to  the  top 
of  dam  at  Elevation  1821.3  feet  is  643.5  acre- 
feet.  Therefore,  the  dam  is  in  the  "Small"  si2e 
category . 

d.  Haxard  Classification  -  Economic  damage  to  several 

homes  and  the  township  road  located  downstream 
from  the  dam  could  result  in  the  event  of  a  failure 
of  the  dam.  “  'efore,  this  dam  is  considered  in 
the  " Signifies  haxard  category. 

e.  Ownership  -  The  dam  and  reservoir  are  owned  by 
Mr.  Robert  Stoughton,  P.O.  Box  54,  Jennerstown, 
Pennsylvania  15547. 

f.  Purpose  of  the  Dam  -  The  reservoir  is  used  for 
recreational  purposes.  Also,  a  few  homes  have 
been  constructed  along  the  shoreline. 

g.  Design  and  Construction  History  -  The  dam  was 
designed  by  Mr.  Walker  Mong  of  Somerset,  Pennsylvania. 
The  construction  of  the  dam  was  performed  by 

Laubb,  Collins,  and  Troal  Construction  Company  of 
Somerset,  Pennsylvania.  Construction  of  the  dam 
started  in  August  1951  and  was  essentially  com¬ 
pleted  by  1  December  1951. 

h.  Normal  Operating  Procedures  -  The  lake  is  maintained 

at  approximately  the  same  level  all  year.  Mr.  Stoughton 
visits  the  dam  frequently  during  the  summer  and 
approximately  once  every  two  weeks  during  the 
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winter.  In  addition,  during  heavy  rainfalls, 

Mr.  Stoughton  frequently  checks  the  water  level  at 
the  spillway. 


1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  - 

b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Flood  - 
Ungated  Spillway  Capacity 
(El.  1821.3  ft.)  - 

c.  Elevation  (feet  above  Mean  Level  [M.S 

Design  Top  of  Dam  - 
Minimum  Top  of  Dam  - 
Maximum  Pool  (Design)  - 
Normal  Pool  - 
Outlet  Pipe  - 

Invert  at  Entrance*  - 
Invert  at  Outlet  - 
Streambed  at  Centerline  of  Dam  - 
Maximum  Tailwater  - 

d.  Reservoir  (feet)  - 

Length  of  Maximum  Pool  - 

Length  of  Normal  (Recreation)  Pool  - 

e.  Storage  ( acre- feet )  - 

At  Top  of  Dam  (El.  1821.3  ft.)  - 
At  Spillway  Crest  (El.  1814.3  ft.)  - 

f .  Reservoir  Surface  ( acres )  - 

Top  of  Dam  (El.  1821.3  ft.)  - 
Spillway  Crest  (El.  1S14.3  ft.)  - 

g.  Dam  - 
Type  - 

Length  (feet)  - 
Height  (feet)  - 
Top  Width  (feet)  - 
Side  Slopes  -  Upstream  - 

Downstream  - 


*From  original  design  plans. 


9.57 


230 

6272.0 

kAl  - 

1821.3 
1821.2 
Unknown 

1814.3 

1798.0 

1796.6 

1798 

Unknown 


8200 

5500 


543.5 

200.5 


84.5 

44.1 


Earthfill 

335 

23 

24 

2H:  IV 
3H-.1V 


3 


Zoning  -  The  design  plans  show  that  the  embankment  is 
zoned  with  an  impervious  clay  core.  The  up¬ 
stream  section  of  embankment  is  "selected 
fill  -  clay  and  sand."  The  downstream  embank¬ 
ment  is  "graded  semi-pervious  fill." 

Impervious  Core  -  Clay 

Cut-off  -  The  design  plans  indicate  a  3  feet  deep  and 
8  feet  wide  cut-off  trench  extending  below 
the  clay  core  material.  The  backfill  in  the 
cut-off  trench  was  to  consist  of  the  same 
clay  core  material. 

Grout  Curtain  -  None 

Drains  -  None 


h.  Diversion  and  Regulating  Tunnel  -  None 

i.  Spillway  - 


Type  - 

Length  of  Crest  Perpendicular 
to  Flow  (feet)  - 
Crest  Elevation  (feet  M.S.L.)  - 
Low  Flow  Notch  Crest  Elevation 
(feet  M.S.L. )  - 
Gates  - 

Upstream  Channel  - 


Concrete  ogee 
90 

1814.3 


1813.7 
None 

The  upstream  channel  consists  of  the 
earth-lined  reservoir  bottom  gently 
rising  to  3  feet  below  the  crest 
level . 

Downstream  Channel  -  Grouted  rock  rubble  apron  discharg¬ 
ing  into  channel  cut  into  hillside 


j .  Regulating  Outlets  -  The  outlet  works  consist  of  an  in¬ 
take  riser,  a  36  inch  corrugated  metal  pipe  outlet  con¬ 
duit,  and  an  outlet  head  wall.  The  intake  extends 
19  feet  upstream  from  the  riser.  The  riser  unit  is 
divided  into  two  chambers  by  stop  logs.  The  36  inch 
corrugated  metal  pipe  is  encased  by  one  foot  of  con¬ 
crete  and  has  5  cut-off  collars  along  its  length.  The 
outlet  head  wall  was  earth  formed  and  has  a  variable 
wall  thickness. 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


Information  reviewed  for  the  preparation  of  this  report 
included  the  Pennsylvania  Department  of  Environmental 
Resources'  (PennDER)  file  for  the  dam  and  information 
obtained  by  interviewing  the  owner.  This  included: 

1)  Dam  Permit  Application  Report  prepared  1  August 
1951.  (Available  in  the  PennDER  file.) 

2)  Monthly  construction  progress  reports. 

3)  Various  correspondence. 

4)  Two  design  drawings  incorporated  into  this 
report  as  Plates  3  and  4. 

5)  A  post-construction  inspection  report  by 
PennDER  performed  on  1  May  1963 . 

The  dam  was  designed  by  Mr.  Walker  Mong  of  Somerset, 
Pennsylvania.  Mr.  Mong  is  deceased  and  his  design 
files  are  not  available. 

2.2  CONSTRUCTION 


Construction  of  the  dam  was  started  in  August  1951  and 
was  completed  by  1  December  1951  except  for  riprapping 
the  spillway  channel.  The  contractor  was  Laubb,  Collins, 
and  Troal  Construction  Company  of  Somerset,  Pennsylvania. 
During  the  construction  period  the  owner  frequently 
visited  the  site  to  observe  the  construction,  otherwise, 
the  quality  and  construction  control  was  provided  by 
the  contractor's  foreman. 

2.3  OPERATION 

No  formal  records  are  available  for  operation  of  the 
dam  and  reservoir.  The  spillway  is  uncontrolled  and 
the  reservoir  does  not  fluctuate  very  much  from  the 
spillway  crest  level.  The  owner  can  control  the  reservoir 
level  by  adding  or  removing  stoplogs  in  the  outlet 
works.  An  A-frame  with  block  and  tackle  which  can  be 
placed  over  the  outlet  works  riser  has  been  used  to 
facilitate  removal  of  the  stoplogs. 

During  the  summertime  the  dam  is  frequently  (approximately 
daily)  visited  by  the  owner.  During  the  wintertime  the 
visits  are  less  frequent  (once  every  two  weeks),  except 


during  times  of  heavy  rainfall  or  run-off.  At  these 
times  the  spillway  level  is  observed;  the  reported 
maximum  flow  through  the  spillway  was  9  inches  above 
the  crest,  corresponding  to  a  flow  of  230  c.f.s. 

EVALUATION 

a.  Availability  -  Other  than  the  information  contained 
in  PennDER's  File  No.  56-78,  very  little  design  or 
construction  data  are  available. 

b.  Adequacy  -  The  information  available  with  the 
visual  inspection  measurements  and  observations 
are  adequate  for  a  Phase  I  Inspection  of  this  dam. 

c.  Validity  -  Comparison  of  the  design  drawings  with 
the  visual  inspection  observations  and  measurements 
shows  several  discrepancies.  Notable  co  .truction 
revisions  include: 

1)  The  top  width  is  approximately  24  feet  and 
not  12  feet. 

2)  The  downstream  slope  is  approximately  3H:1V 
and  not  2H:1V  as  indicated  on  the  design 
plans.  This  resulted  in  an  extension  of  the 
outlet  conduit. 

3 )  The  intake  riser  unit  was  not  constructed  to 
Elevation  1821.3  feet  but  was  constructed  to 
Elevation  1816.1  feet. 

4)  The  outlet  pipe  conduit  is  36  inches  and  not 
48  inches  as  shown  on  the  plans. 

5)  No  access  bridge  to  the  intake  riser  was 
constructed. 

6)  The  spillway  training  wall  footings  are 
smaller  than  shown  on  the  design  plans. 

7)  The  actual  amount  of  steel  reinforcement  in 
the  spillway  walls  as  compared  to  the  design 
plans  is  questionable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  The  embankment  was  found  to  be  in  fair 
overall  condition.  The  spillway  was  in  poor 
overall  condition  and  the  outlet  works  (the  portions 
that  could  be  examined)  were  found  to  be  in  good 
overall  condition.  On  the  evening  and  early 
morning  prior  to  the  visual  inspection  (12  December 
1979)  light  rain  showers  occurred.  Also,  during 

the  inspection  some  light  intermittent  rain  occurred. 
Noteworthy  deficiencies  observed  during  the  inspection 
are  described  briefly  below.  The  complete  visual 
inspection  check  list,  field  sketches,  top  of  dam 
profile,  and  typical  cross-section  are  given  in 
Appendix  A. 

b.  Dam  -  The  dam  has  a  cover  of  grass  protecting  the 
crest  and  downstream  slope.  No  signs  of  distress 
or  instability  were  observed.  No  seepage  was 
observed;  however,  the  toe  of  the  embankment  near 
the  outlet  contained  a  high  percentage  of  moisture. 

Due  to  the  recent  rainfall,  it  was  difficult  to 
assess  whether  this  is  temporary  or  from  steady 
state  seepage  conditions.  According  to  the  owner, 
no  signs  of  seepage  has  occurred  on  the  embankment. 

A  minor  amount  of  erosion  has  occurred  on  the 
embankment  around  the  outlet  head  wall.  This 
erosion  extends  for  6  to  10  feet  around  the  head 
wall.  Small  trees  and  brush  are  present  on  both 

the  upstream  and  downstream  slopes  of  the  embankment. 
The  left  downstream  area  (approximately  50  feet 
downstream  extending  to  ICO  feet  and  from  the  left 
hillside  to  the  outlet  conduit  discharge  channel) 
is  saturated;  however,  it  is  estimated  that  this 
may  be  the  result  of  backwater  from  the  channel 
rather  than  underseepage.  This  area  is  not  much 
higher  than  the  water  surface  in  the  discharge 
channel . 

c.  Appurtenant  Structures  -  At  the  time  of  inspection 
the  right  spillway  training  wall  was  being  recon¬ 
structed.  The  embankment/ abutment  behind  the  wall 
had  been  excavated  and  the  downstream  half  of  the 
wall  removed.  The  wall  footing  was  left  in  place 
to  serve  as  the  foundation  for  the  replacement 
wall  consisting  of  masonry  stone  construction. 

The  remaining  upstream  portion  of  the  training 
wall  was  tilted  and  disjointed  from  the  cut-off 
section  (transition  buttress).  It  should  be  noted 
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that  these  repairs  were  being  performed  under 
normal  pool  conditions  which  is  an  undesirable 
construction  practice.  In  addition,  some  of  the 
backfill  material  may  be  susceptible  to  piping  if 
proper  transition  filters  and  proper  drainage 
systems  are  not  installed.  Evidence  of  this  could 
be  seen  along  the  downstream  end  of  the  completed 
wall  where  minor  amounts  of  seepage/drainage  from 
the  backfill  was  carrying  fine  particles  and  also 
around  the  outlet  head  wall  where  erosion  has 
occurred. 

The  left  spillway  training  wall  has  two  major 
cracks.  One  is  at  the  junction  of  the  cut-off 
wall  (transition  buttress)  and  the  spillway  training 
wall  (see  Photo  6).  This  crack  is  severe  enough 
that  the  continued  stability  of  this  wall  is  in 
jeopardy.  The  other  crack  is  approximately  5  feet 
from  the  downstream  end  of  the  wall. 

The  spillway  apron  is  very  deteriorated  and  undermined. 
The  apron  consists  of  riprap  which  was  slush 
grouted.  The  left  side  is  extensively  undermined 
and  the  footing  for  the  left  spillway  training 
wall  is  exposed  and  undermined  at  the  edge.  The 
spillway  apron  has  settled  approximately  7  inches 
adjacent  to  the  ogee  weir  section  on  the  left  side 
of  the  spillway.  Some  portions  of  the  apron  near 
the  downstream  edge  have  become  completely  disengaged 
from  the  rest  of  the  apron. 

The  intake  structure  for  the  outlet  works  is 
submerged  and  could  not  be  observed.  The  riser 
unit  was  in  good  overall  condition  except  for  some 
spalling  of  the  concrete  at  the  water  line  on  the 
outside.  The  stop  logs  in  the  riser  which  divide 
the  riser  into  two  chambers  were  in  good  condition 
where  they  could  be  examined.  However,  it  must  be 
noted  that  displaced  step  logs  were  observed  in 
the  downstream  chamber  indicating  that  these  stop 
logs  may  need  to  be  replaced. 

The  outlet  structure  was  partially  submerged  and 
the  observable  portions  were  in  good  condition. 

Some  erosion  of  the  embankment  has  occurred  around 
the  outlet  head  wall.  This  erosion,  according  to 
the  owner,  is  the  result  of  surges  from  the  cutlet 
conduit  washing  onto  the  embankment.  These  surges 
are  probably  the  result  of  air  pockets  trapped  in 
the  conduit  which  are  later  forced  out. 


8 


d.  Reservoir  Area  -  Some  sedimentation  of  the  reservoir 
has  occurred  in  the  upper  end  of  the  reservoir  and 
the  swimming  area  immediately  upstream  from  the 
dam.  A  cofferdam  located  approximately  1000  feet 
upstream  from  the  dam  (location  of  foot  bridge 
across  the  reservoir)  was  left  in  place  except  for 

a  100  feet  wide  breach. 

e.  Downstream  Channel  -  The  downstream  channel  slope 
is  mild  and  areas  of  accumulation  of  trees  and 
brush  are  present.  The  outlet  channel  for  the 
outlet  works  is  almost  level  causing  backwater  on 
the  outlet  pipe.  Reshaping  this  channel  could 
easily  eliminate  the  backwater.  Located  approximately 
500  to  600  feet  downstream  is  a  township  road 

which  would  probably  be  inundated  and  therefore 
suffer  economic  damage  in  the  event  of  a  dam 
failure.  In  addition,  one  house  located  on  higher 
ground  along  the  right  side  of  the  channel  may 
incur  economic  damage.  The  confluence  of  Beaverdam 
Creek  and  Quemahoning  Creek  is  approximately 
1700  feet  downstream  from  the  dam.  Some  potential 
economic  damage  centers  exist  along  Quemahoning 
Creek  downstream  from  the  confluence.  Located 
3  miles  downstream  from  the  dam  is  Quemahoning 
Reservoir  (NDI  No.  PA  00740  and  PennDER  No.  56-4). 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  procedures  in  the  event  of  impending 
catastrophe  for  the  dam.  The  owner  visits  the  dam 
almost  daily  during  the  summertime  and  approximately 
every  two  weeks  during  the  wintertime.  In  addition, 
during  times  of  unusual  rainfall  or  run-off,  the  owner 
visits  the  dam  to  determine  the  depth  of  flow  in  the 
spillway.  Drawdown  of  the  reservoir  can  be  accomplished 
by  removing  the  stop  logs  in  the  intake  riser. 

It  is  recommended  that  formal  emergency  procedures  be 
prepared. 

4.2  MAINTENANCE  OF  DAM 

There  are  no  formal  records  of  maintenance  or  formal 
procedures  for  evaluating  the  necessity  of  maintenance 
for  the  structure.  It  is  recommended  that  formal 
inspection  procedures  be  developed. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

There  are  no  operating  facilities  installed  at  the  dam. 
The  stop  logs  of  the  intake  riser  are  replaced  on  an 
as-needed  basis. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM 

There  are  no  warning  procedures  in  the  event  of  a  dam 
failure.  An  emergency  warning  procedure  should  be 
developed. 


. . 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data  -  No  hydrologic  or  hydraulic  design 
calculations  are  available  for  Stoughton  Lake  Dam. 

b.  Experience  Data  -  According  to  the  owner  of  the 
dam,  the  maximum  pool  level  occurred  last  fall 
(1978)  and  was  9  inches  over  the  spillway  crest. 

This  corresponds  to  a  spillway  discharge  of  approxi¬ 
mately  230  c.f.s. 

c.  Visual  Observation  -  The  crest  of  the  dam  slopes 
towards  the  spillway  where  it  is  at  its  lowest 
point  (Elevation  1821.3  feet).  This  should  not 
affect  the  performance  of  the  dam  since  the  spillway 
is  large  enough  to  pass  the  spillway  design  flood 
(SDF)  required  for  this  dam  with  approximately 

0.3  foot  of  freeboard. 

The  owner  of  the  dam  mentioned  that  during  high 
flows  there  are  occasional  surges  from  the  outlet 
works.  The  outlet  works  were  submerged  at  the 
time  of  inspection  which  made  a  thorough  examination 
impossible.  It  is  likely  that  these  surges  are 
caused  by  air  pockets  in  the  outlet  pipe  which 
collect  during  periods  of  low  flow.  Backwater  on 
this  pipe  traps  the  air  pockets  until  flow  reaches 
a  level  high  enough  to  force  them  through  the 
pipe,  causing  surges  as  the  air  escapes. 

It  is  difficult  to  estimate  how  this  affects  the 
functioning  of  the  outlet  works.  Improvement  of 
the  exit  channel  would  remove  the  backwater  and 
should  serve  to  reduce,  if  not  eliminate,  this 
problem. 

d.  Overtopping  Potential  -  Stoughton  Lake  Dam  is 
classified  as  a  "Significant"  hazard  -  "Small" 
size  dam  requiring  evaluation  for  an  SDF  in  the 
range  of  the  100-year  flood  to  the  1/2  Probable 
Maximum  Flood  (1/2  PMF ) .  Since  the  dam  is  on  the 
higher  end  of  the  "Significant"  hazard  category, 
the  1/2  PMF  was  chosen  for  the  SDF.  The  hydraulic 
capabilities  of  the  dam,  reservoir,  and  spillway 
were  evaluated  by  routing  the  1/2  PMF  through  the 
reservoir  with  the  aid  of  the  U.S.  Army  Corps  of 
Engineers  Flood  Hydrograph  Package,  HEC-1.  Unit 
hydrograph  parameters  used  for  developing  the 
inflow  hydrograph  to  the  reservoir  were  based  upon 
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a  regionalized  analysis  conducted  by  the  Baltimore 
District  of  the  U.S.  Army  Corps  of  Engineers. 


The  results  of  this  analysis  indicates  that  the 
spillway  would  pass  the  1/2  PMF  with  a  maximum 
pool  Elevation  of  1821.0  feet  or  approximately 
0.3  feet  of  freeboard  in  the  spillway. 

Spillway  Ade(^uacy  -  The  dam,  as  outlined  in  the 
above  analysis,  is  capable  of  passing  approximately 
53  percent  of  the  Probable  Maximum  Flood  (PMF) 
without  overtopping.  The  spillway  is  therefore 
considered  "adequate". 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations  -  No  evidence  of  embankment 
distress  or  instability  was  observed.  The  moisture 
and  saturation  observed  at  the  toe  and  downstream, 
respectively,  is  considered  minor  but  should  be 
visually  examined  in  future  inspections. 

The  spillway  structure  should  be  investigated 
further  and  portions  of  it  reconstructed.  The 
owner  has  already  started  to  reconstruct  the  right 
training  wall  of  the  spillway.  It  is  recommended 
that  the  left  training  wall  be  repaired  or  replaced. 
The  spillway  apron  should  also  be  repaired  or 
replaced.  It  is  recommended  that  a  professional 
engineer  experienced  in  the  design  and  construction 
of  earth  dams  be  retained  to  provide  appropriate 
design  recommendations  and  evaluations.  It  is 
further  recommended  that  after  the  partial  drawdown 
of  the  reservoir  is  completed  that  the  engineer 
perform  an  inspection  of  the  ogee  weir  to  determine 
the  extent,  if  any,  of  undermining  to  ensure  the 
continued  stability  of  this  section. 

b.  Design  and  Construction  Data  -  Calculations  of 
embankment  slope  and  foundation  stability  were  not 
available  for  review.  The  departures  from  the 
design  slope  and  crest  width  for  the  embankment 
during  construction  should  give  the  structure  a 
higher  factor  of  safety.  Considering  that  no 
evidence  of  embankment  instability  or  seepage  was 
observed  during  the  inspection  and  the  history  of 
satisfactory  performance  of  the  slopes,  it  is 
estimated  that  further  assessments  of  the  embankment 
slope  stability  is  not  necessary.  However,  should 
future  inspections  observe  signs  of  distress  or 
seepage,  further  evaluations  may  become  necessary. 

Calculations  of  structural  and  foundation  stability 
for  the  appurtenant  structures  were  not  available 
for  review.  Given  the  current  condition  of  the 
spillway  training  walls,  it  is  recommended  that  a 
qualified  professional  engineer  perform  the  neces¬ 
sary  calculations  to  ensure  structural  stability 
of  these  walls  after  reconstruction. 

c.  Operating  Records  -  No  operating  records  were 
available  for  Stoughton  Lake  Dam.  Information 
obtained  by  interviewing  the  owner  does  not  indicate 


cause  for  concern  relative  to  the  structural 
stability  of  the  embankment. 

d.  Post-Construction  changes  -  The  only  post-construction 
changes  known  are  the  clearing  of  some  trees  and 
brush  on  the  dam,  the  prior  replacement  of  the 
spillway  apron,  and  the  present  required  replacement 
of  the  spillway  training  wall.  These  modifications 

do  not  adversely  affect  the  structural  stability 
of  the  structure. 

e.  Seismic  stability  -  The  dam  is  located  in  Seismic 
Zone  1  of  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 
is  a  zone  of  minor  seismic  activity.  Therefore, 
further  consideration  of  the  seismic  stability  is 
not  warranted. 
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SECION  7  -  ASSESSMENT,  RECOMMENDAT TONS /REMED I AL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety  -  The  dam  was  found  to  be  in  fair  overall 
condition  at  the  time  of  inspection,  except  possibly 
for  the  spillway  training  walls  and  discharge 
apron.  The  dam  is  a  "Small"  size  -  "Significant" 
hazard  dam  requiring  a  spillway  capacity  in  the 
range  of  the  100-year  flood  to  the  1/2  PMF.  The 
1/2  PMF  was  chosen  as  the  SDF.  As  presented  in 
Section  5,  the  spillway  is  capable  of  passing 
approximately  53  percent  of  the  PMF  without  over¬ 
topping  the  dam,  therefore  the  spillway  is  considered 
"adequate. " 

No  evidence  of  embankment  distress  or  instability 
was  observed.  Moisture  and  saturated  soil  observed 
at  the  toe  and  downstream  from  the  embankment  is 
considered  minor  but  should  be  visually  examined 
in  the  future. 

Portions  of  the  spillway  structure  were  in  a  state 
of  disrepair  and  should  be  reconstructed.  At  the 
time  of  inspection,  the  right  training  wall  was 
excavated  and  replacement  of  the  downstream  half 
with  a  masonry  stone  wall  had  started.  For 
reasons  of  safety  and  good  construction  practice, 
it  was  recommended  that  the  owner  drawdown  th* 
reservoir  pool  approximately  5  feet  until  the 
repairs  are  complete.  Further,  the  left  spillway 
training  wall  has  two  major  cracks  and  the  continued 
stability  of  this  wall  may  be  in  jeopardy.  In 
order  to  protect  the  ogee  weir  section  of  the 
spillway,  the  deteriorated  and  undermined  apron 
should  be  repaired  or  reconstructed. 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  made  during  the  field  inspection 
are  considered  adequate  for  this  Phase  I  Inspection 
Report. 

c.  Urgency  -  The  owner  should  immediately  perform  a 
partial  drawdown  of  the  reservoir  until  the  construction 
is  completed.  In  addition,  the  owner  should 

initiate  the  action  discussed  in  Paragraph  7.2 
without  delay. 

d.  Necessity  for  Additional  Data/Evaluation  -  It  is 
recommended  that  the  owner  engage  the  services  of 
a  qualified  professional  engineer  experienced  in 
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the  design  of  earth  dams  and  concrete  structures 
to  develop  recommendations  for  the  r-^'  -traction 
of  the  spillway  training  walls  and  t.  _  c/recon¬ 
struction  of  the  spillway  discharge  a  jn. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  inspection  revealed  certain  items  of  remedial  work 
necessary  for  the  dam  which  should  be  comp] eted  without 
delay  by  the  owner.  Items  1  and  2  below  should  be 
designed  by  a  qualified  professional  engineer  experienced 
in  the  design  of  earth  dams  and  appurtenant  structures. 

1)  Reconstruct  the  spillway  training  walls. 

2)  Repair  or  reconstruct  the  spillway  discharge 
apron.  It  would  be  advantageous  for  the 
continued  stability  of  the  ogee  section  to 
have  the  engineer  examine  for  undermining  of 
the  ogee  section  after  the  reservoir  has  been 
drawn  down. 

3)  The  eroded  areas  around  the  outlet  head  wall 
should  be  repaired  and  the  area  reseeded. 

4)  Clear  the  trees  and  brush  from  the  dam  and 
continue  in  the  future  to  maintain  this  item. 

5)  Repair  the  spalled  concrete  on  the  outside  of 
the  intake  riser  at  the  water  line. 

6)  Reshaping  the  discharge  channel  for  the 
outlet  works  will  eliminate  the  backwater  on 
this  structure.  By  eliminating  the  backwater, 
the  surges  may  be  decreased  or  possibly 
eliminated. 

7)  As  a  part  of  the  annual  inspection  the  saturated 
condition  of  the  embankment  near  the  outlet 
head  wall  should  be  examined  and  recorded. 

8)  Stop  logs  in  the  intake  riser  should  be 
replaced  in  the  future  as  their  condition 
demands . 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner. 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 
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2)  During  periods  of  unusually  heavy  rain, 
provide  around-the-clock  surveillance  of  the 
dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service,  the 
owner  should  activate  the  emergency  operation 
and  warning  system. 

It  is  further  recommended  that  formal  inspection, 
maintenance,  and  operation  procedures  and  records  be 
developed  and  implemented. 


1? 


James  G.  Ulinski  Recorder 
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UNGATED  SPILLWAY 

Name  of  Dam:  STOUGHTON  LAKE  DAM  (Beaver  Dam) 

NDI  #  PA  00468 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


(primarily  farmland  with 

DRAINAGE  AREA  CHARACTERISTICS:  9.57  sc. mi.  some  strip  mining  activity) 

1314.3  ft. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  :  (200  *5  ac.'-ft.) _ 

1821.  nr 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  fS43-R 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown _ 

ELEVATION  TO?  DAM:  1821.3  ft. _ 

CREST:  Spillway 

a.  Elevation.  1814 . 3  ft. 

b.  Type  Concrete  ogee  weir 

c.  Width  of  Crest  Parallel  to  Flow  Approximately  40  ft. _ 

Length  of  Crest  Perpendicular  to  Flow  90~ftt  ~ 

e.  Location  Spillover  ' 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS:  _ 

a.  Type  36  in.  diameter  C.M.P. _  _ 

b .  Location  '  Tenter'1  of  embankment 

c .  Entrance  inverts  si.  1793.6  ft.  (elevation  with  all  stop 

d.  Exit  inverts  El.  1796 .6  ft.  loas  removed^ 

e.  Emergency  draindown  facilities  None _ 

HYDROMETEOROLOGICAL  GAGES:  None 

a.  Type  ______________ 

b.  Location  '  " 

c.  Records 


MAXIMUM  NON-DAMAGING  DI3CEARC- 


No  records  available 


APPENDIX  C 

PHOTOGRAPH  LOCATION  PLAN  AND  PHOTOGRAPHS 


DETAILED  PHOTOGRAPH  DESCRIPTION 


Overall  View  of  Dam 

Top  Photo  -  Overall  View  of  Dam  from  Right  Abutment 
(OV-T) 

Bottom  Photo  -  Overall  View  of  Dam  from  Left  Abutment 
(OV-B) 

Photo  1  -  View  of  Spillway  Entrance  (Note  excavation  behind 
the  right  training  walls) 

Photo  2  -  View  Across  Spillway 

Photo  3  -  View  of  Repairs  to  Right  Downstream  Spillway 
Training  Wall 

Photo  4  -  View  Looking  Upstream  at  Left  Side  of  Spillway 
Structure 

Photo  5  -  view  of  Exposed  Footing  for  the  Left  Spillway 
Training  Wall  (Downstream  End) 

Photo  6  -  Closeup  View  of  Left  Spillway  Training  Wall  Junction 
with  Cut-off  Wall 

Photo  7  -  View  of  Intake  Structure 

Photo  8  -  View  of  Outlet  Structure  (Note  erosion  around  structure) 

Photo  9  -  View  from  Downstream  Looking  Upstream  at  Outlet 
Structure  and  Embankment 

Photo  10  -  View  Looking  Downstream  of  Embankment  along  Outlet 
Channel 


Note:  Photographs  were  taken  on  12  December  1979. 


STOUGHTON  LAKE  DAM 


PHOTO  4.  View  Looking  Upstream  at  Left  Side  of  Spiliway  Structure 


STOUGHTON  LAKE  DAM 


PHOTO  5.  View  of  Exposed  Footing  for  the  Left  Spillway  Training  Wall 

(Downstream  end) 


PHOTO  6,  Closeup  View  of  Left  Spillway  Training  Wall  Junction 

with  Cut-off  Wall 


PHOTO  8,  View  ot  Outlet 


Structure  (Note  erosion  around  structure) 


PHOTO  10.  View  Looking  Downstream  of  Embankment  along  Outlet  Channel 
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PREFACE 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  hydrologic  determinations  presented  in  this 
Phase  I  Inspection  Report  are  based  on  the  use  of 
a  Snyder's  unit  hydrograph  developed  by  the  U.S. 

Army  Corps  of  Engineers.  Due  to  the  limited 
number  of  gaging  stations  available  in  this  hydrologic 
region  and  the  wide  variations  of  watershed  slopes, 
the  Snyder's  coefficients  may  yield  results  of 
limited  accuracy  for  this  watershed.  As  directed 
however,  a  further  refinement  of  these  coefficients 
is  beyond  the  scope  of  this  Phase  I  Investigation. 

In  addition,  the  conclusions  presented  pertain  to 
present  conditions,  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  3ASE 


NAME  OF  DAM:  STOUGHTON  LAKE  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (?MP)  >  23.9  INCHES/24  HOURS 


Station  Description 


STOUGHTON  LAKE  DAM 


Drainage  Area  (square  miles) 

9.57 

Cumulative  Drainage  Area 

(square  miles) 

9.57 

Adjustment  of  PMr.for 
Drainage  Area  (%)^2' 


ft  Hours 
)2  Hours 
24  Hours 
43  Hours 
72  Hours 


•rv'der  Hydrogrnoh 
Parameters 


L  (miles) 


24 

0.45/1.6 

6.27 


L  (miles)'’ 

C3 

t  *  C  (L-L  ,)3'3  (hours) 
p  t  ea 


Spillwav  Data 


Crest  Length  (ft) 

90.0 

Freeboard  (ft) 

7.0 

Discharge  Coefficient 

3. SC 

Exponent 

1.5 

^‘^Hydrometeorological  Report  33  (Figure  1),  U.S.  Army,  Corps  of  Engineers,  1956. 

^Hydrometooroloclcal  Retort  33  (Figure  2),  U.S.  Army,  Corps  of  Engineers,  1956. 

^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore  Discrict,  for  determining  Snyder's  Coefficients 

(C  and  CJ. 

?  Vi 

^Snyder’s  Coefficients. 

^L  "  Length  of  longest  water  course  from  outlet  to  basin  divide. 

Lca  ■  Length  of  water  course  from  outlet  to  point  opposite  the  centroid  of  drainage  area. 
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STOUGHTON  LAKE  DAM 
NDI  No.  PA  00468,  PennDER  No.  56-78 


REGIONAL  GEOLOGY 

Stoughton  Lake  Dam  is  in  the  Allegheny  Mountain  Section  of 
the  Appalachian  Plateaus  Physiographic  Province.  The  area 
has  not  been  glaciated  and  bedrock  units  below  the  dam  are 
members  of  the  Allegheny  Group,  Pennsylvanian  System.  The 
dam  is  near  the  contact  between  the  Allegheny  and  Conemaugh 
Groups.  The  Allegheny/Conemaugh  contact  is  marked  by  the 
Upper  Freeport  Coal.  The  Allegheny  Group  consists  of  cyclic 
sequences  of  shale,  sandstone,  limestone,  and  coal.  The 
Conemaugh  Group,  Glenshaw  Formation  underlies  the  entire 
reservoir  area  and  consists  of  cyclic  sequences  of  sandstone, 
shale,  red  beds,  and  thin  limestone  and  coal.  Bedrock 
forming  the  foundation  of  the  dam,  as  indicated  by  an  original 
design  boring,  is  shale. 

Several  coal  seams  are  possibly  located  beneath  the  dam, 
including  the  Upper  Freeport,  Lower  Freeport,  Upper  Kittanning, 
Middle  Kittanning,  Lower  Kittanning,  Clarion,  Brookville, 
and  Mercer  coals.  The  thicknesses  of  the  coals  beneath  the 
dam  are  not  known;  however,  according  to  "Bituminous  Coal 
Resources  in  Western  Pennsylvania"  by  M. A.  Sholes  and  v.w. 

Skema  (1974),  Pennsylvania  Bureau  of  Topographic  and  Geologic 
Survey,  Mineral  Resource  Report  68,  only  the  Upper  Freeport 
and  Upper  and  Lower  Kittanning  Coals  have  been  mined  in  the 
general  area  of  the  dam  with  Upper  Kittanning  being  mined 
out  directly  below  the  dam  by  the  Consolidation  Coal  Company. 


GEOLOGIC  MAP 
Stoughton  Lalie  Dam 
NDI  No.  PA  00468  Somerset  County 

Reproduced  from  Geologic  Map  of  Pennsylvania. 
Pennsylvania  Geological  Survey.  4th  Senes 
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